I. INTRODUCTION
In association with the QCD anomaly, the b and c-hadron decays with η (′) as the final states have drawn lots of theoretical and experimental attentions, where the η and η ′ mesons are in fact the mixtures of the singlet η 1 and octet η 8 states, with η 1,8 being decomposed as η n = (uū + dd)/ √ 2 and η s = ss in the FKS scheme [1] . In addition, the two penguinlevel configurations of b → snn → sη n (n = u or d) and b → sss → sη s have been found to be the causes of the dramatic interferences between the B → K ( * ) η and B → K ( * ) η ′ decays, that is, B(B → Kη) ≪ B(B → Kη ′ ) and B(B → K * η) ≫ B(B → K * η ′ ) [2] .
Note that the theoretical prediction gives B(B [5, 6] to agree with the current data [7] . It is similar to the decays with the dominant tree-level contributions, such as B(B → πη) ≃ B(B → πη ′ ) [3] and B(Λ 
It is also interesting to note that, although the charmless three-body baryonic B decays (B → BB ′ M) have been well studied [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] , none of the theoretical predictions or measurements for B → BB ′ η (′) has been given yet. In B → BB ′ M, the threshold enhancement has been observed as a generic feature [18] [19] [20] , which is shown as the peak at the threshold area of m BB ′ ≃ m B + m B ′ in the spectrum, with m BB ′ denoted as the invariant mass of the di-baryon. With the threshold effect, one expects that B(B → BB ′ η (′) ) ∼ 10 −6 , being accessible to the BELLE and LHCb experiments. Furthermore, with b → snn → sη n and b → sss → sη s , it is worth to explore if
have the interference effects for the branching ratios, which can be useful to improve the knowledge of the underlying QCD anomaly for the η − η ′ mixing. In this report, we will study the three-body baryonic B decays with one of the final states to be the η or η ′ meson state, where the possible interference effects from the penguin-level b → sqq → sη n and b → sss → sη s transitions can be investigated.
Feynman diagrams for the dominant penguin-level contributions to B − → Λpη (′) and
II. FORMALISM
In terms of the effective Hamiltonian for the b → sqq transitions [21] , the decay amplitudes
by the factorization can be derived as [22] 
where 
where G F is the Fermi constant and V ij the CKM matrix elements, with q = (u, s) for
, respectively. The parameters (α q 1 , α 6 ) and (β 2 , β 3 , β 6 ) in Eq. (2) are given by
where a i = c 
n,s η (′) and h s η (′) the decay constants, and q µ the four-momentum vector. The η and η ′ meson states mix with |η n = (|uū + dd )/ √ 2 and |η s = |ss [1] , in terms of the mixing matrix:
with the mixing angle φ = (39.3 ± 1.0)
• . Therefore, f n η (′) and f s η (′) actually come from f n and f s for η n and η s , respectively. In addition, h s η (′) receive the contributions from the QCD anomaly [23] . The matrix elements of the B → η (′) transitions are parameterized as [24] 
with q = p B − p η (′) = p B + pB′ and t ≡ q 2 , where the momentum dependences are expressed
According to the mixing matrix in Eq. (5), one has
for the B − andB 0 s transitions to η (′) , respectively.
The matrix elements in Eq. (2) for the baryon-pair productions are parameterized as [12, 13]
with (sq) V,A,S,P = (sγ µ q,sγ µ γ 5 q,sq,sγ 5 q), where u(v) is the (anti-)baryon spinor, and (F 1,2 , g A , h A , f S , g P ) are the timelike baryonic form factors. Meanwhile, the matrix elements of the B → BB ′ transitions are written to be [11, 14] by [11, 14, 26, 27] ,
−γ with γ = 2.148 and Λ 0 = 0.3 GeV. Due to [28] , derived to be much less than F 1 , and h A = C h A /t 2 [29] that corresponds to the smallness of B(B 0 → pp) ∼ 10 −8 [30, 31] , we neglect F 2 and h A . Under the SU(3) flavor and SU(2) spin symmetries, the constants C i can be related, given by [12, 26, 32] (
with C * || ≡ C || + δC || andC * || ≡C || + δC || , where δC ||(||) and δC || are added to account for the broken symmetries, indicated by the large and unexpected angular distributions in [19] . With the same symmetries [11, [14] [15] [16] [17] , D i are related by
For the integration over the phase space in the three-body decays, we refer the general 
with m 12 = p B + pB′ and m 23 = p B + p η (′) , where |Ā| 2 represents the amplitude squared with the total summations of the baryon spins.
III. NUMERICAL ANALYSIS
In the numerical analysis, we use the Wolfenstein parameters for the CKM matrix elements, given by [2] V ub = Aλ in Ref. [22] , the values of (α 
are given in Table I, 
Subsequently, we obtain the branching ratios of Table II .
IV. DISCUSSIONS AND CONCLUSIONS
As expected, the branching fractions for B → BB ′ η (′) are predicted to be of order 10 We hence obtain
which are in accordance with the branching ratios in Table II , representing the constructive (destructive) and destructive (constructive) interference effects for
and
Similarly, we get 
where (F Bsη , F [8, 9] .
In sum, we have studied the three-body baryonic B decays of B − → Λpη (′) andB 
